Miss DOBSON said she had not found it so. If the white cross, the wire, and the astigmatic axis all coincided, one obtained a very clear dark shadow and absolutely square-cut ends. [Lieut.-Colonel MCKECHNIE: But supposing the axis of astigmatism was 5 degrees, is it possible that if you had the wire at 7, and the disc at 3, you would still get it square 2 Miss DOBSON: I do not think you get it square-cut until all three coincide. It is very easy to see.] A Demonstration of some Ocular Lesions in Rabbits due to the Administration of Napphthalene. By DOROTHY R. ADAMS, M.B., B.S.
(From the Department of Physiology, University College, London.) IN describing the ocular lesions which may be found in rabbits after the administration of naphthalene, one cannot claim that it is a new phenomenon. As early as 1886 Bouchard and Charrin recorded the development of a bilateral cataract in rabbits which had received a daily dose of 1-2 grm. of naphthalene for about twenty-five days. In the ten year's following their observation, the experimental study of naphthalene cataract was continued by Magnus, Hess, .Helbron, Kolinski, Klingmann and others. In some cases they found ocular lesions also in the ciliary body, vitreous and retina, similar to those which I am about to describe, but there seems to have been a great variation in their experimental results, particularly in the relative times of appearance of the different lesions, while there has been no clear statement as to the causation or possible association of the lesions with one another.
Recent experimental work, such as that of Michail and Vancea (1926-27) , has suggested that the effects of naphthalene are due to a disturbance of the normal physiological functions of the body. If such were the case, it was thought possible that a study of this type of experimental cataract might lead to a better understanding of the aetiology of human senile cataract, since the latter is most probably due to some slow metabolic change. With this idea in mind I have been nvestigating the nature of the biochemical cbanges which occur in rabbits after the administration of naphthalene, and in the course of these experiments I have had ample opportunity of studying more fully the three chief types of ocular lesions:
(1) The occurrence of retinal exudates; (2) the development of cataract; (3) the deposition of crystals in the vitreous and retina. In appearance and in their relative occurrence they present some interesting ophthalmological features.
Method.-Naphthalene has been given to the rabbits by a stomach-tub'e as a solution in warm liquid paraffin. The paraffin is itself innocuous. Usually an initial dose of 3 grm. has been employed and repeated daily until the ocular lesions begin to appear. There is a good deal of variation in the time which elapses before the appearance of ocular changes, and it seems to be due to a difference in the resistance of individual rabbits. On the whole, young animals are more susceptible than older ones, and a large initial dose has a more rapid effect than a small one.
In the majority of cases, however, it is usual for retinal exudates to occur as the primary change within twenty-four hours after a single dose of 3 grm. On several occasions I have seen them within ,the first six or seven hours. Typically the exudates appear as minute globules at the periphery of the retina and spread towards the centre, while at the same time they increase in size. Within the next twentyfour hours, those at the periphery form a confluent exudate, while discrete circular or oval exudates are still to be seen round the disc. In a few days the whole retina grows white and degenerated, and becomes detached. On several occasions I have seen a horizontal split occur across the retina above and below the disc, so that its detached peripheral areas floated forwards into the vitreous and a pigmented and degenerate choroid could be seen behind. In the early stages the exudates are transparent, and on ophthalmoscopic examination, choroidal vessels can be seen through them, while they reflect small bright points of light into the vitreous.
In speaking of the retinal lesions, I have used the term " exudate" since it is the best description of their clinical appearance and the one most suited to the rapidity of their development. Histologically, however, one finds that the affected areas of the retina correspond to localized areas of aedema and degeneration, with occasional signs that there have been small clear exudates. There are no gross signs of an albuminous exudate or of cellular infiltration.
In my experience, at whatever time they may develop, the retinal exudates always precede the formation of visible opacities in tbe lens. The lens shows an increase in volume a few hours after the initial dose, and this may lead to marked aberrations in its anterior surface; after about twenty-four hours, clear strife may be seen radiating from the periphery towards the centre. By direct examination they are not unlike the early strie of human senile cataract. Probably, however, they are merely vacuoles between the swollen cortical fibres. They disappear rapidly and give place on the second or third day to a true opacity of the cortical fibres, which begins at the periphery and spreads towards the posterior pole. A general haziness of the lens then ensues and the opacity spreads forwards through the lens and involves the cortex before the nucleus. The final stage of complete cataract is reached in about five days, and the lens is then greyish-white and may develop a brown pigmentation.
I have found that the third change, viz., the deposition of crystals, is essentially the result of repeated small doses of naphthalene, and does not usually occur in less than ten days. It is never followed by the development of cataract, and in the majority of cases, is the only change visible in the eye. In fact, it seems to be the ocular sign that a general resistance to the drug has been satisfactorily established, since an animal which develops crystals is always devoid of toxic signs. Further, I have observed a few cases in which small retinal exudates and early lens strike developed and then became stationary, while, after an interval of a week or so, crystalline deposits appeared, and no further change occurred except a gradual increase in the number of crystals.
Typically the crystals are seen first in the vitreous, and appear like synchesis scintillans. Later they increase in number and may become deposited in masses on the retina. They can always be found in sections from eyes which contained them during life, and are irregular, doubly-refractive 4-sided plates which occur in rosettes and irregular clumps or as overlapping plates. They displace the retinal tissues without injuring them and occur chiefly in the inner layers of the retina, especially in the ganglion cell layer and on the adjoining surfaces of the retina and vitreous. By microchemical tests they are certainly inorganic and do not consist of naphthalene, or even of cholesterol as one might imagine.
It is a debatable question as to whether this curious slow deposition of an inorganic salt and the extraordinary rapidity with which retinal degeneration--and, to a less extent, cataract-may occur, are phenomena in favour of the theory that naphthalene produces its effects through a physiological disturbance rather than by a direct toxic action. Although the nutrition of the lens may be affected by the preceding retinal exudates in such a manner as to favour the development of cataract, we are still ignorant of the processes which underlie both these changes.
[A demonstration was made of rabbits which had the following ocular lesions: (1) Retinal 
